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A cone-beam computed tomographic study of C-shaped root and root

canal in maxillary molars
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Purpose: The aim of this retrospective study was to investigate the prevalence rate and types of C-shaped roots and C-shaped canal
in maxillary molars by analyzing cone-beam computed tomography (CBCT) in a Korean population. Materials and Methods: Total
of 357 CBCT images of maxillary molars (186 first molar, 171 second molar) were evaluated by two Endodontic specialists. Results:
Eight types of C-shaped roots and 5 types of C-shaped canals were founded, the prevalence rate of C-shaped roots and canals were
21.0% and 5.3% respectively. Conclusion: These anatomical variations were more frequent in second molars than the first molars.
Clinicians should have anatomical knowledge about various types of C-shaped root and root canal for successful root canal therapy.

(J Dent Rehabil Appl Sci 2015;31(2):104-11)
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A cone-beam computed tomographic study of C-shaped root and root canal in maxillary molars
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Table 1. Representative types of C-shaped roots/canals
classified in this study

Type  Symbol Description

1 MB-P Mesiobuccal fused with palatal

2 DB-P Distobuccal fused with palatal

3  MB-DB Mesiobuccal fused with distobuccal

4  DB.MB.P Distobuccal fused with mesiobuccal
and palatal

5 MB-DB.P Mesiobuccal fused with distobuccal
and palatal

6 MB.P.DB Mesiobuccal fused with palatal and
distobuccal

7 Y Shape All roots/canal fused to “Y” shaped

8 O shape All fused to “O” shape
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Table 2. Types and numbers of C-shaped roots in maxillary molars

Type 1 2 3 4 5 6 7 8 Total
First Molar (n=186) ! ! § 0 ! 0 0 0 !
% 0.5 0.5 2.2 0.0 0.5 0.0 0.0 0.0 3.8
Second molar (n=171) 2 ) 10 M 0 > 10 ! 08
% 14.6 1.8 5.8 8.2 0.0 2.9 5.8 0.6 39.8
Total (n=357) 26 4 14 14 1 5 10 1 75
% 7.3 1.1 3.9 3.9 0.3 1.4 2.8 0.3 21.0

Fig. 1. Representative image of C-shaped root types in this study. (A) Type 1 (MB-P); Mesiobuccal fused with palatal,
(B) Type 2 (DB-P); Distobuccal fused with palatal, (C) Type 3 (MB-DB); Mesiobuccal fused with distobuccal, (D) Type 4
(DB-MB-P); Distobuccal fused with mesiobuccal and palatal, (E) Type 5 (MB-DB-P); Mesiobuccal fused with distobuccal
and palatal, (F) Type 6 (MB-P-DB); Mesiobuccal fused with palatal and distobuccal, (G) Type 7 (Y Shape); All roots/canal
fused to “Y” shaped, (H) Type 8 (O shape); All fused to “O” shape.

Fig. 2. Representative 3D image of C-shaped root in this study. (A) Type 1 (MB-P); Mesiobuccal fused with palatal, (B)
Type 3 (MB-DB); Mesiobuccal fused with distobuccal, (C) Type 8 (O shape); All fused to “O” shape.
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Table 3. Types and numbers of C-shaped canals in maxillary molars

Type 1 2 3 4 5 6 8 Total
First Molar (n=186) ! 0 . 0 0 0 0 0 !
% 0.5 0.0 1.6 0.0 0.0 0.0 0.0 0.0 2.2
Second molar (n=171) ! 0 ! 0 0 2 ! ! >
% 0.6 0.0 4.1 0.0 0.0 1.2 2.3 0.6 8.8
Total (n=357) 2 0 10 0 0 2 4 1 19
% 0.6 0.0 2.8 0.0 0.0 0.6 1.1 0.3 5.3

Fig. 3. Representative image of C-shaped canal types in this study. (A) Type 1 (MB-P); Mesiobuccal fused with palatal,
(B) Type 3 (MB-DB); Mesiobuccal fused with distobuccal, (C) Type 6 (MB-P-DB); Mesiobuccal fused with palatal and
distobuccal, (D) Type 7 (Y Shape); All roots/canal fused to “Y” shaped, (E) Type 8 (O shape); All fused to “O” shape
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